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SUBJECT: Dr. Courtney Dam (MO. 30017) Phase I Inspection Report

This report presents the results of field inspection and evaluation of
the Dr. Courtney Dam (MO. 30017)

It was prepared under the National Program of Inspection of Non~Federal
Dams

This dam has been classified as unsafe, non-emergency by the St. Louis
District as a result of the application of the following criteria:

1) Spillway will not pass 50 percent of the Probable Maximum
Flood

2) Overtopping could result in dam failure

3) Dam failure significantly increases the hazard to loss of life

downstream
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Dr. Courtney Dam, Missouri Inv. No. 30017
State Located: Missouri

County Located: Warren

Stream: Unnamed Tributary of the Big Creek

Date of Inspection: May 17, 1979

Assessment of General Condition

Dr. Courtney Dam was inspected by the engineering firms
of Consoer, Townsend and Associates Ltd. and Engineering
Consultants, Inc. (A Joint Venture) using the "Recommended Guide-
lines for Safety Inspection of Dans". These guidelines were
developed by the Chief of Engineers, U.S. Army, Washington, D.C.,
with the help of Federal and State agencies, professional engi-
neering organizations, and private engilneers. The resulting
guidelines are considered to represent a consensus of the engi-

neering profession.

Based on the criteria in the guidelines, the dam 1is in
the high hazard potential classification, which means that loss of
life and appreciable property loss could occur in the event of
failure of the dam. The estimated damage zone extends about one
mile downstream of the dam. Within the damage zone are five

houses, two county road crossings, one building, one factory, one
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warehouse and a railroad crossing which may be subjected to

flooding, with possible damage and/or destruction, and possible
loss of life. Dr. Courtney Dam is in the small size classification
since it 1s less than 40 feet high and impounds less than 1,000

acre-feet of water.

Our inspection and evaluation indicates that the spill-
way of Dr. Courtney Dam does not meet the criteria set forth in the
guidelines for a dam having the above size and hazard potential.
Dr. Courtney Dam being a small size dam with a high hazard
potential, 1is required by the guidelines to pass from one-half of
the Probable Maximum Flood to the Probable Maximum Flood without
overtopping. Since there 1is high hazard potential downstream of
the dam, the appropriate spillway design flood for this dam is the
Probable Maximum Flood. Based on available data it was determined
that the reservoir/spillway system can accommodate 45 percent of
the Probable Maximum Flood without overtopping the dam. Our
evaluation indicates that the spillway and the reservoir will
accommodate the 100-year flood; that is, a flood having a ]! percent
chance of being equalled or exceeded during any given year, without

overtopping the dam.

The Probable Maximum Flood 1s defined as the flood
discharge that may be expected from the most severe combination of
critical meteorological and hydrologic conditions that are reason-

ably possible in the region.

Other deficiencies noted by the inspection team were the
heavy brush and tree growth and some rodent activity on the down-
stream embankment slope, lack of a trash rack over the intake of
the service spillway pipe, and need for periodic inspection by a
qualified engineer. The lack of stability and seepage analysis on

record is also a deficiency that should be corrected.
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It is recommended that the owner take action to correct

or control the deficiencies described above.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

DR. COURTNEY DAM, Missouri Inv. No. 30017

R SECTION 1: PROJECT INFORMATION

S 1.1 General
-*1 a. Authority

'; ' The Dam Inspection Act, Public Law 92-367 of
f;; August, 1972, authorizes the Secretary of the Army, through
the Corps of Engineers, to initiate a national program of dam
inspections. Inspection for Dr. Courtney Dam was carried out
under Contract DACW 43-79-C-0075 to the Department of the

l.'i s
]

Army, St. Louils District, Corps of Engineers, by the engineer-
ing firms of Consoer, Townsend & Associates Ltd., and Engi-
neering Consultants, Inc. (A Joint Venture), of St. Louis,

Missouri.

b. Purpose of Inspection

The visual inspection of Dr. Courtney Dam was made
on May 17, 1979. The purpose of the inspection was to make a
general assessment as to the structural integrity and opera-

tional adequacy of the dam embankment and its appurtenant

|
g
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Ce. Scope of Report

This report summarizes available pertinent data
relating to the project; presents a summary of visual
observations made during the field inspection; presents an

' assessment of hydrologic and hydraulic conditions at the site;
presents an assessment as to the structural adequacy of the
various project features; and assesses the general condition

of the dam with respect to safety. ]

“ ¢ Subsurface investigations, laboratory testing, and
k" 1 detailed analyses were not within the scope of this study.
: The conclusions drawn herein, therefore, are based on the
»: ' presence of, or absence of, obvious signs of distress. No
54? warranty as to the absolute safety of the project features is

implied by the conclusions presented in this report.

It should be noted that reference in this report to

left or right abutments 1s as viewed looking downstream.
Where left abutment or left side of the dam is used in this
report, this also refers to west abutment or side, and right

to the east abutment or side.
d. Evaluation Criteria

Criteria used to evaluate the dam were furnished by
the Department of the Army, Office of the Chief of Engineers,
in "Recommended Guidelines for Safety Inspection of Dams",

' Appendix D. These guidelines were developed with the help of
several Federal agencies and many state agencies, professional

engineering organizations, and private engineers.

S ——e o ——— o p 1




1.2 Description of the Project

a. Description of Dam and Appurtenances )

Two drawings for Dr. Courtney Dam were obtained.

:'. These drawings are given as plates in the report. The
k| drawings do not appear to be as built drawings, and the
. dimensions and elevation are, therefore, approximate. The
description below 1s based primarily on field measurements,

31. supplemented by information shown in the drawings.
X

.t The dam embankment 18 a compacted earthfill

4 structure. The owner reported the cufoff trench was excavated
f to Dbedrock. Preliminary plans in the Warrenton Soils
. Conservation Service office indicate a core trench 10 feet

,;} wide, 6 feet deep and side slope of 1V to 1H. The crest width
F { is 18 feet, the crest length is 600 feet, and the crest
. elevation 1s approximately 852.0 feet above MSL. The
hydraulic height of the embankment 1s 36.0 feet, and the 6
foot high cutoff trench makes the structural height equal to
42,0 feet.

: The downstream slope of the embankment was measured
as 1V to 3.2H. The upstream slope was also 1V to 3.2H, for
the top 4 foot. A horizontal berm 7 feet wide was constructed
at elevation 845.0, and the remainder of the downstream

embankment slope below elevation 845.0 could not be measured.

No riprap was placed on the upstream slope. The

crest and upstream embankment slope 1s protected by a grass

© e - e

cover, while the downstream slope was heavily vegetated with

o bushes and trees. According to the owner, the dam was

constructed from local materials.
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The damsite 1s situated on the border between the

Dissected Till Plain Section of Central Lowlands Physiographic

Province which extends to the north and the Ozark Plateau

Province to the south. Although the area in which the dam and

reservolr are located was glaclated during Pleistocene time,

the till and loess which characterize the uplands of the Till

} Plains have been largely removed by erosion since the end of
the Pleistocene. The area is characterized by wooded hills

which have gentle to steep slopes.

.’7: The bedrock geology of the area, as shown on the
d Geologic Map of Missouri (1979), typically consists of gently
"1 northeastwardly dipping (ca. 30-50 feet/mile) sediments of
a Paleozoic age. To the north of Warren County these beds are
- often capped by young (Pleistocene) deposits of glacial drift
;’ and wind blown loess. In southern areas of the county the
bedrock is generally covered by residual soil, colluvium, or
alluvium. The rocks underlying the area are predominately
carbonates (limestones and dolomites), although beds of

sandstone and shale are not infrequent.

Structurally, as stated earlier, the rocks are
3 dipping gently northeastward off the Ozark uplift to the south

of the area of interest.

The bedrock of Warren County contains some minor
folding. The largest known geologic structure in the area is
a gentle anticline centered about 2 1/2 miles northwesterly of

the town of Warrenton. This fold does not appear to affect

' the beds at the damsite.




Two spillways are located at Dr. Courtney Dam. The
service spillway 1is a 30-inch diameter vertical drop inlet
steel pipe located 220 feet from the right abutment. At the
bottom of this pipe a 24~inch diameter steel pipe connects to
the vertical pipe and 1s constructed through the embankment to
a discharge point at the downstream toe of the dam. A steel
anti-vortex plate 1s located at the intake end of the drop
inlet spillway. The downstream end of the service spillway
extends 6 feet out of the embankment £ill and discharges into

a pool located just downstream of the toe of the embankment.

The emergency spillway 1s an open channel located
just beyond the left abutment of the dame The channel is
grass-lined with a bottom width of 36 feet and side slopes of
1V to 3.95H. The maximum depth of the spillway is 3 feet, 8

inches.

A 12-inch diameter corrugated metal pipe was
constructed through the embankment as a low level drain pipe.
This pipe discharges near the downstream toe of the dam at a
point approximately lO-feet to the left and 2-feet above the
discharge end of the service spillway pipe. A 12-inch
diameter gate valve operated by a handwheel 1s 1located
approximately 20 feet upstream of the end of the pipe. The
gate valve 1s housed by a 18 inch diameter corrugated metal
pipe without cover. The low level drain pipe is 1located
approximately 230 feet from the right abutment of the dam.

b. Location

Dr. Courtney Dam is located on an unnamed inter-
mittant tributary of Big Creek. The creek flows northeasterly
for about one quarter of a mile and then easterly for about

one quarter of a mile where it joins Big Creek at the

«5=
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outskirts of the town of Warrenton. Big Creek is intermittant
at the confluence with unnamed creek but becomes perennial
about three quarters of a mile north at Interstate Highway No.
70. Big Creek continues north-northeastward for about six
miles, then swings eastward for about 14 miles where it enters
the Cuivre River. The Cuivre, about 13 miles below its
confluence with Big Creek, enters the Mississippi about 3

miles east of the town of 0ld Monroe.

The nearest downstream community 1is Warrenton,
Missouri, located approximately one mile from the dam. The
main access from Warrenton, Missouri is west on County Road U
one mile to a small gravel road. The dam and lake are located
one-quarter mile west of County Road U. The dam and reservoir
are shown on the Warrenton Quadrangle Sheet (7.5 minute

series) in Section 29, Township 47 North, Range 2 West.

Ce Size Classification

According to the "Recommended Guidelines for Safety
Inspection of Dams", by the U.S. Department of the Army,
Of fice of the Chief Engineer, the dam is classified in the dam
size category as being "Small" since its storage is less than
1,000 acre~-feet. The dam is also classified as "Small" in dam
height category because its height 1is less than 40 feet. The

overall size classification is, accordingly, "Small” in size.

d. Hazard Classification

The dam has been classified as having "High" hazard
potential in the National Inventory of Dams, on the basis that
in the event of failure of the dam or its appurtenances,
excessive damage could occur to downstream property, together

with the possibility of the loss of life. Our findings concur

-6-
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with the classification. Within one mile downstream from the
dam are five houses, two county road crossings, one factory,

one warehouse, and a railroad crossing.

€. Ownership
:‘L Dr. Courtney Dam 1is owned by private owners, Dr.
and Mrs. Courtney. The mailing address 13 Dr. and Mrs.
Courtney, P. O. Box 336, Warrenton, Missouri, 63383.

el f. Purpose of Dam

The purpose of the dam 1is to impound water for

-
;'} recreational use as a private lake.
;; g Design and Construction History
: 4
v Dr. Courtney Dam was designed by the Soil Conserva-
tion Service of Warren County in Warrenton, MO. The S.C.S.
plan (included in this report) is dated May 10, 1966. The ﬂ

owner Dr. Courtney, agreed that this date coincides with the

time of construction.

The 1lake and dam were created for recreational

purposes only and it receives a limited amount of use.

The lake was reportedly built by Selerick Company
of Gumbo, Missouri. This information was also obtained from

the Soil Conservation Service.

-7~




he. Normal Operational Procedures

As stated above, the dam is used to impound water
for recreational purposes only. There are no operational
procedures. The lake level is controlled by rainfall, runoff
evaporation and the 30 inch diameter steel pipe drop inlet.
The lake 1is also equipped with an 12 inch C.M.P. low level
outlet pipe which is rarely used. The gate valve on the
downstream side appears to be operable, but could not be
reached by the inspection team for trial. There are no

operational records kept for this lake and dam.

-8-
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i 1.3 Pertinent Data

T

a. Drainage Area (square miles): 0.43

Do

b. Discharge at Damsite
Estimated experienced maximum flood (cfs): 24 j

Estimated ungated spillway capacity
at maximum pool elevation (cfs): 1148

Ce Elevation (Feet above MSL)

Top of dam: 852.0 4
Spillway crest: .
Service Spillway 846.0
Emergency Spillway 848.3
Normal Pool 846.0
Maximum Pool: (PMF) 853.22

d. Reservoir

Length of maximum pool: (Feet) 1600

e. Storage (Acre-Feet)
Top of dam: 255

Spillway crest:

Service Spillway 144
Emergency Spillway 188
Normal Pool: 144
Maximum Pool: (PMF) 291

f. Reservoir Surface (Acres)

Top of dam: 24
Spillway crest:
Service Spillway 18
Emergency Spillway 21
-




Normal Pool:

18

Maximum Pool: (PMF) 25 +
go Dam
Type: Rolled Earthfill
Length: 600 feet
Structural Height: 42.0 feet
Hydraulic Height: 36.0 feet
Top widths 18.0 feet
Side slopes:
Downsgtream 1V to 3.2H
Upstream 1V to 3.2H
for top 4 feet
a 7 foot high berm
at El. 848.0, and
slope is unknown
from E1. 848.0 to
the toe of the
embankment
Zoning: Unknown
Impervious core: Unknown
Cutoff: Unknown
Grout curtain: Unknown
he Diversion and Regulating Tunnel None
i. Spillway
Type:
Service Spillway Drop inlet

Emergency Spillway

Uncontrolled channel

-10-
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Length of weir:

Service Spillway 30-inch diameter drop-inlet pipe
Emergency Spillway 36 feet

Crest Elevation (feet above MSL):
Service Spillway 846
Emergency Spillway 848.3

3. Regulating Outlets
Type: 12-Inch Diameter Corrugated Metal Pipe
Length: 200 Feet
Closure: 12-Inch Diameter Gate Valve
Maximum Capacity: 6.5 C.F.S.
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2.1

2.2

2.3

2.4

SECTION 2 : ENGINEERING DATA

Degign

Dr. Courtney Dam was designed by the Department of
Agriculture, Soil Conservation service of Warrea County,
Missouri. The design drawings are dated May 10, 1966 and are
included in this report.

Construction

Information obtained from the SCS office in
Warrenton indicates that the dam was built by Selerick Company
of Gumbo, Missouri. Efforts to contact the builder were
futile. The field inspection revealed several items not

constructed in accordance with the design drawings.

Operation

There are no written records concerning operation
for this dam. Information regarding operation has been

obtained verbally from the owner.
Evaluation
a. Availability
Two design drawings were located which show various
features of the embankment and appurtenant structures. No

design computations, construction data, or operation data are

available.

]2~
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In addition, no pertinent data was available for
review of hydrology, spillway capacity, flood routing through
the reservoir, outlet capacity, slope stabiity, seepage

analysis, or foundation conditions.

b. Adequacy

The available engineering data is inadequate to aid
in evaluating the hydraulic and hydrologic capabilities and
stability of the dam for Phase I investigations.

The lack of engineering data did not allow for a
definitive review and evaluation. Therefore, the adequacy of
this dam could not be assessed from the standpoint of
reviewing and evaluating design, operation and construction
data, but 1s based primarily on visual inspection, past

performance history, and sound engineering judgment.

Seepage and stability analyses comparable to the
requirements of the "Recommended Guidelines for Safety
Inspection of Dams" were also not available, which 1is
considered a deficiency. These seepage and stability analyses
should be performed for appropriate 1loading conditions

(including earthquake loads) and made a matter of record.

Ce Validity

The design drawings found are of questionable

validity since they are not as-built drawings.

13-
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

A visual inspection of the Dr. Courtney Dam was

made on May 17, 1979. The following persons were present

during the inspection:

Rl OSSR AN

Name Affiliation Disciplines

Dr. M.A. Samad Engineering Consultants, Inc. Project Engineer,
Hydraulics and
Hydrology

Jon Diebel Engineering Consultants, Inc. Structural and
Mechanical

Peter Strauss Engineering Consultants, Inc. Soils

Peter Howard Engineering Consultants, Inc. Geology

Kevin Blume Consoer, Townsend & Assoc., Ltd. Civil and
Structural

Specific observations are discussed below.

-14=




» e

.
(Y

Ao P

be. Dam

The exposed portion of the upstream embankment
slope and the crest has a heavy grass cover which adequately
protects the dam material. The upstream slope has no riprap
protection and has consequently undergone minor erosion from
wave action. However, there was no indication of any
instability along the portions of the upstream face that was

above water.

The downstream slope of the embankment is heavily
vegetated, mainly on its lower portions. This vegetation is
mainly trees and brush. It does not appear that the
downstream embankment slope has been cleared since the dam was
constructed. Extensive rodent activity was observed on the

downstream embankment slope.

No signs of past or present instability were seen

on the embankment or in the foundation at any location.

No seepage was observed below the downstream toe of
the embankment. A small drainage ditch trenching about east-
west below the downstream toe of the left side of the dam
contains some standing water. This 1s believed to be from

slope drainage on either side of the ditch.

No rocks crop out in the wvicinity of the Dr.
Courtney Dam. Based on several well logs, and the state
geologic map, the rocks underlying the dam and reservoir are
most likely the predominately carbonate rocks of the
Burlington Limestones (Mississippian). These rocks are

dipping gently northeastward about 40 feet/mile.

~15=
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Overlying the Burlington limestones is a varying

thickness of glacial till which to a greet extent has been
removed to the south of the damsite. (Soil Conservation
Service, Soil Survey of Montgomery and Warren Counties, 1979).
The soil survey mentioned above, reports that the bottom land
soils at the site consist of silty clay (CL-ML, CL) and the
upslope soils consist of silty clay (CL-ML), clay (CL, CH) and
gsandy clay (SC). The local surficial soils are probably mixed
loess and residual soils. If the material in the dam is on
the silty side (ML), 1t would probably be more susceptible to
erosion and failure during overtopping than 1f it is the CL or
CH of the residual soils.

The owner states that the core trench under the
axis of dam is in bedrock. The Burlington Limestone should

make an excellent foundation for a dam.

Ce Appurtenant Structures

(1) Spillway

The service spillway was not provided with a
trashrack at the upstream end of the vertical drop inlet pipe.
The anti-vortex plate appeared to be in satisfactory condi-
tion. The downstream end of the pipe was extended beyond the
embankment materials, and erosion of the embankment is not
occurring to any significant extent. The pond formed by
spillway discharges 1s sufficiently downstream of the embank-

ment to avoid saturation of fill or foundation materials.

The emergency spillway contains an adequate grass
cover to prevent significant erosion during discharges.
Discharges through the spillway will flow away from the

embankment, and will not erode embankment materials.

-16-
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(2) Qutlet Works

The low level drain pipe appears to be in satis-
factory condition. The 12-inch diameter gate valve is located
in an 18-inch diameter corrugated metal pipe pit for

; protection. The gate valve appeared to be operable. The
downstream end of the corrugated metal pipe has steel
deflectors welded to the pipe to dissipate energy during

} releases. The downstream end of the pipe is blocked 1/3 with

vt local materials (See Photo D5 in Appendix A).

T d. Reservoir Area

The water surface elevation was 845.75 feet above
‘;S MSL at the time of inspection. The reservoir rim is gently
i sloping with trees and woods near the shore. No evidence of

any instability was observed.

R i

e. Downstream Channel

The downstream channel is well defined. Some

3 vegetative growth 1is present 1in the channel. The channel
banks were eroded in the vicinity of the discharge point of

the emergency spillway. No major obstructions or debris were

found in the channel.

3.2 Evaluation

The following items were observed which could

PR

affect the safety of the dam, or which will require main-

2 tenance within a reasonable period of time.

- -17-
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a. The heavy vegetative growth on the downstream embankment

slope, which includes trees and brush.

b. Extensive rodent activity on the downstream embankment 1

slope. ]

1

( Co Need for a trashrack at the intake end of the vertical ‘

drop inlet pipe for the service spillway.

}ﬂ. d. Wave erosion on the unprotected upstream slope of the
e embankment.
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SECTION 4: OPERATIONAL PROCEDURES

Procedures

There are no specific operational procedures for
Dr. Courtney Dame As mentioned previously, the lake level is
controlled by rainfall, runoff, evaporation and the service
spillway. According to the owner, Dr. Courtney, the water

level has never reached the emergency spillway.

Maintenance of Dam

Dr. Courtney Dam is maintained by Mr. Schatler, the
current caretaker. It appears that the dam crest and upstream
slope are maintained very well. There is a heavy vegetative
growth of brush and trees on the downstream slope. This cover
of brush hinders access to the handwheel operator and gate
valve for the low level outlet. The upstream slope at the

water level shows slight signs of erosion from wave action.

Maintenance of Operating Facilities

The service spillway, a 30 inch diameter steel drop
inlet pipe, seems to be operating adequately. A new trashrack
is required at the inlet of this pipe. The existing trashrack
is composed of 2 x 4s which form a box like structure around
the inlet and anti-vortex plate. There is a low level outlet
composed of an 12 inch diameter C.M.P. with a handwheel
operated gate valve on the downstream side. The valve is at
the bottom of a 5 foot vertical 18 inch diameter C.M.P. and a
key or 1long rod 1is needed to operate the valve. It would

appear that the valve has not been operated in several years.

-19-
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The discharge end of the 12 inch diameter C.M.P. was half ]
buried and appeared as if it had not been operated for several

years.

44 Description of Any Warning System in Effect

The 1inspection team 1is not aware of any warning

system in use at Dr. Courtney Dam.
o 4.5 Evaluation

It would appear that the maintenance and care of
? the dam is adequate with the exception of the growth on the
L downstream embankment slope. It also appears that the service
spillway 1s in satisfactory condition and operating properly.
There 1is a need, however, for a new trashrack structure around

the inlet for the service spillway.

-20-




SECTION 5: HYDRAULIC/HYDROLOGIC

v 5.1 Evaluation of Features

a. Design

The watershed area of Dr. Courtney Dam upstream
from the dam axis consists of approximately 278 acres. Most
of the watershed area is wooded and covered with grass. Land
3 gradients 1in the higher regions of the watershed average
! roughly 5 percent, and in the lower areas surrounding the :
reservoir average about 3 percent. The Dr. Courtney Lake
Reservior 1is located on an unnamed tributary of Big Creek.
The reservoir 18 about half a mile upstream from the
confluence of the unnamed tributary and Big Creek. At its
i longest arm the watershed is approximately 0.8 mile long. A
drainage map showing the watershed area is presented as Plate
1 in Appendix B.

Evaluation of the hydraulic and hydrologic features
of Dr. Courtney Dam was based on criteria set forth in the
Corps of Engineers’ '"Recommended Guidelines for Safety
Inspection of Dams'", and additional guidance provided by the
St. Louis District of the Corps of Engineers. The Probable
Maximum Flood (PMF) was calculated from the Probable Maximum
Precipitation (PMP) using the methods outlined in the U.S.

. ———

Weather Bureau Publication, Hydrometeorological Report No. 33.
The probable maximum storm duration was set at 24 hours, and
i storm rainfall distribution was based on criteria given in EM
1110-2-1411 (Standard Project Storm). The SCS method was used
for deriving the unit hydrograph, utilizing the Corps of ;

-21-
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Engineers’ computer program HEC~1, (Dam Safety Version). The
unit hydrograph parameters are presented in Appendix B. The
SCS method was also used for determining loss rate. The
hydrologic soll group of the watershed was determined by use
of published soil maps. The hydrologic soill group of the
watershed and the SCS curve number are presented in Appendix
B. The curve number, the unit hydrograph parameters, the PMP
index rainfall and the percentages for various durations were
directly input to the HEC-1 (Dam Safety Version) computer
program to obtain the PMF hydrograph. The computed peak
discharge of the PMF and one-half of the PMF are 4,941 cfs and
2,471 cfs respectively.

Both the PMF and one-half of the PMF inflow hydro-
graphs were routed through the reservoir by the Modified Puls
Method also utilizing the HEC-1 (Dam Safety Version) computer
program. The reservoir was assumed at the spillway crest
level at the start of routing computation. The peak outflow
discharges for the PMF and one~half of the PMF are 3,967 and
1,404 cfs respectively. Both the PMF and one-half of the PMF,
when routed through the reservoir results in overtopping of

the dam.

The stage=-outflow relation for the spillway was
prepared from field notes, and sketches, prepared during the
field inspection. The reservolr stage-capacity data were
based on the U.S.G.S. Warrenton Quandrangle topographic map
(7.5 minute series). In the routing computations, the
discharge through the outlet facilities was excluded due to
its 1insignificant magnitude as compared to the spillway
discharge and the PMF. The spillway and overtop rating curve
and the reservoir capacity curve are presented in Plates 2 & 3

respectively in Appendix B.

=22~
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From the standpoint of dam safety, the hydrologic
design of a dam aims at avoiding overtopping. Overtopping 1is
especially dangerous for an earth dam because the downrush of
waters over the crest can erode the dam embankment and release
all the stored water suddenly into the downstream floodplain.
The safe hydrologic design of a dam requires a spillway
discharge capability, 1in combination with an embankment crest
height that can handle a very large and exceedingly rare flood

without overtopping.

The Corps of Engineer designs its dams to safely
pass the Probable Maximum Flood that is estimated could be
generated from the upstream watershed. This is the generally
accepted criterion for major dams throughout the world, and is
the standard for dam safety where overtopping would pose any
threat to human 1life. According to the Corps criteria, the
hydrologic requirement for safety for this dam is the capa-
bility to pass from one-half of the Probable Maximum Flood to
the Probable Maximum Flood without overtopping.

b. Experience Data

No records of reservoir stage or spillway discharge
are maintained for this site. However, according to the
representative of the owner, the maximum reservoir level was

about 6 inches above the crest of the service spillway.
Ce Visual Observations
Observations made of the spillway during the visual

inspection are discussed in Section 3.1c¢(l) and evaluated in

Section 3.2.

-23-
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d. Overtopping Potential

As 1indicated 1in Section 5.1-a, both the Probable
Maximum Flood and one-half of the Probable Maximum Flood, when
routed through the reservoir, resulted in overtopping of the
dam. The peak outflow discharges for the PMF and one-half of
the PMF are 3,967 and 1,404 cfs respectively. The PMF over-
topped the dam crest by 1.22 feet and one~half of the PMF
overtopped the dam crest by 0.17 feet. The total duration of
embankment overflow is 1.00 hour during the PMF, and 0.33 hour
during one-half of the PMF. The spillway for Dr. Courtney Dam
is capable of passing a flood equal to approximately 45
percent of the PMF just before overtopping the dam.

The computed one percent chance flood using 100-
year, 24 hour rainfall data was routed through the reservoir,
and is given in the last section in Appendix B. The routing
results 1indicate the spillway and the reservoir will

accomodate the 100-year flood without overtopping the dam.

The failure of the dam could cause extensive damage
to the property downstream of the dam and possible loss of
life. There are five dwellings, two county road crossings,
one building, one factory, one ranchouse and a railroad

crossing within about a mile downstream from the dam.

The 1local surficial soils at the dam site are
probably mixed loess and residual soils. If the material in
the dam is on the silty side (ML), it would probably be more
susceptible to erosion and failure during overtopping than if

it is8 the CL or CH of the residual soils.
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a. Visual Observations

There were no signs of settlement or distress
observed on the embankment or foundation. Some minor wave
erosion was observed on the upstream slope of the embankment.
This condition has not progressed to a serious degree at this

time, but should be monitored and repairs made as required.

The heavy vegetative growth on the downstream
embankment slope should be cleared as soon as possible. This
growth prevents proper inspection of the embankment in
addition to providing a hazard to the embankment. The rodent
activity should also be eliminated from the downstream embank-

ment slope.

The service and emergency spillways appear to be in
adequate structural condition. Discharges through each
spillway will flow away from the embankment to avoid erosion
of embankment materials. The service spillway pilpe appears to
be constructed satisfactorily. Anti-seep collars are shown on

the available drawings of Dr. Courtney Dam.

No problems were observed with the outlet works
which will jeopardize the structural stability of the dam.

-25-
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b. Design and Construction Data

The 1ncomplete design drawings are the only data
relating to the structural stability of the dam or appurtenant
structures that were found. No seepage and stability analyses

were avallable for review.

Ce Operating Records

No operating records are available relating to the
stability of the dam or appurtenant structures. Water levels
have not been recorded, however, the reservoir was full on the
day of inspection, and is assumed to be close to full at all

time.

d. Post Construction Changes

No post construction changes exist which will

effect the structural stability of the dam.

e. Seismic Stabilicty

According to the Seismic Zone Map of Contiguous
States, Form TM 5-809-10/NAVFAC P-355/AFM 88-3 Chapter 13;
April 1979 the portion of Missouri in which Dr. Courtney Dam
is located 1in Seismic Zone 2. This means there 1is only
moderate damage probability. A detalled seismic analysis is
not felt to be necessary for this embankment under present
conditions. If a stability analysis 1s to be performed, the

seismic coefficient recommended is 0.05.
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

The assessment of the general condition of the dam :»
based wupon available data and visual 1nspections. Deta:.eu
investigations, testing, and detailled computational evaluations a-.
beyond the scope of a Phase I 1investigation; however, ‘-«

investigation is intended to identify any need for such studies.

It should be realized that the reported condition
dam 1s based on observations of field conditions at the time

inspection along with data available to the inspection teanm.

It is also important to note that the condition of a dam
depends on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through continued care and inspection can there by any chance

that an unsafe condition could be detected.

ae. Safety

The spillway capacity of Dr. Courtney Dam was found
to be "Seriously Inadequate'". The spillway/reservoir system
was found to accomodate only 45 percent of the PMF without

overtopping the dam.
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The major problem with the embankment is the heavy
brush and tree growth on the downscream embankment slope. The
extensive tree growth is considered unsatisfactory in terms of
dam safety for several reasons: First, trees toppled by wind
expose holes that invite rapid erosion, and second, decay of
large existing root systems could form channels for eventual
piping. The trees on the downstream embankment slope should
be removed. Removal of 1large trees should be under the
guidance of an engineer experienced in the design and
construction of earthen dams. Indiscriminate clearing could
jeopardize the safety of the dam. Rodent activity should be

eliminated from the embankment.

The sloughing and erosion due to wave action on the
upstream embankment slope is not a problem at this time. The
conditions, however, should be monitored and repairs made as

required.

No seepage and stability analyses were available
for review. Seepage and stability analyses comparable to the
""Recommended Guidelines for Safety Inspection of Dams" should

be performed and made a matter of record.

A trashrack should be provided at the intake of the
service spillway pipe. The pipe is susceptible to plugging in
its present condition during continued flows through the

spillway.
b. Adequacy of Information
Satisfactory information concerning the dam and

appurtenant structures is not available. It 1s recommended

that the following programs bhe initiated to help alleviate

this problem:
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7.2

1. Periodic inspection of the dam by an engineer experienced
in the design and construction of earthen dams should be

made and this inspection report made a matter of record.

2. Set up a maintenance schedule and log all visits to the

dam for operation, repairs and maintenance.

3. Perform seepage and stability analyses comparable to the

"Recommended Guidelines for safety Inspection of Dams".
C. Urgency

A program should be developed as soon as possible
to monitor at regular intervals the deficiencies described in
this report. The remedial measures recommended in paragraph
7.2 should be accomplished in the near future. The 1item
recommended in paragraph 7.2a. should be pursued on a high

priority basis.
d. Necessity for Phase II Inspection
Based on results of the Phase I inspection, and if
the remedial measures recommended in Paragraph 7.2 are under-
taken as soon as possible, a Phase II inspection is not felt

to be necessary.

Remedial Measures

a. Alternatives

Spillway capacity and/or height of dam should be
increased to pass the PMF without overtopping the dam.

-29-
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b. 0 & M Procedures

l.

3.

Clear the trees and brush from the downstream
embankment slope.
Eliminate rodent activity from the downstream

embankment slope.

Place a trashrack over the intake of the service

spillway pipe.

Monitor the sloughing and erosion on the upstream
embankment slope, and make repairs as required.
Remove

the blockage of the outlet pipe at the

downstream end due to local debris.

Seepage and stability analyses should be performed
by a professional engineer experienced in the design

and construction of dams.

The owner should initiate the following programs.

(a) Periodic inspection of the dam by a profes-

sional engineer experienced in the design and

construction of earthen dams.

(b) Set up a maintenance schedule and log all
visits to the dam for operation, repairs and
maintenance.

-30-
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PERCENT OF PMF FLOOD ROUTING
EQUAL TO SPILLWAY CAPACITY

dackeda




(L i

o

k3
HRX
¥ oid

~
ke

-

¢
®
<
<
]
4
e
e

R A
> N
-

Lo

-
. T
2L L

Yoe

L -

. L.
+
-

L‘w,

& o X

N

.

nd N
.

v .
. ababad

LR
N ~u .
Wy a® WS
o

¥

I

I

3‘
"
-

¥
oL ]

[

e 9

.

- RN .

8 4w0d

B

8301

[T'H

dkllY

1]
osnvl

(X XXX Y

uo.u,

K]
' Y S .

A :

ooy,

4
LA . T A . -l

e [

wivy We-ru¢ NNOUH - vddam LI PR 13

B , meu;.aow.u;.uanazu
. > _— %

RS © 7 oaget =uglid autd chsolt L
I . YD NBISSIOIN
. 9té  apv1  guco
 vivd HdvUOCUGAH LINN

SIRI

ELFS Y

Y

€34

v

00¢te

govt-  dovt’
1u18 ¥O0lld

¥

1 004y
[ {TRi]

gost -
10144

N ToT Tt | IV
sA¥LS  Nivdd
vivg sso?

T w0vlae
WUIND

[T Rd] aotost 95°081 00400t
L2 N 13 (28] 9y
T Wava d1334d

go%o
gL

’ uoto
96

0044
SWd

_bocto it
dYNS viygvi

090°0 _00°*1 e
ofivy " T24%¥iL  vOSEL
ViVC HAVHIOULAM
¢ t ¢ T8 ] b 1
39VIST  JWYN]  1YdP 11dr Ja¥it  NODI1  QuODI

3 9 0
1vag1  Jwn¥31  Aowst

5Yist

‘SuIidnvlvd MdvyOOuCAH LINN SIS IndNI 4S0tavy Cav nolE¥i1d4103dd x3CND 1AdR]

NOTLYINGWOD J4ONRY YI¥v-uns

sesbs s800384485ss (XXX NER YR ssvvsvdysre

Y 23t 15 T nee boe e 9 cye
’ t -0ll4) & =UILUN T =NVIan Bl
Q3nH04¥3d 38 04 SISAIYAY ANV Id=1L1T1"h

0 [ [ G

. 33v¥L LdCH¥Y AMN ¥idor
0 [ 0 0 ()] 0 Tos
NYiSN  l¥dal 1141 J¥i3W  NINS M1 Av0l N1k

.. NOTLVI13123dS 4Or X

‘ ONILINOY Oivv NOTAYNIWH3L3U 4Wd 4G EN3II¥IJ
(LTI00E) WYD AINIBNCD ¥O

TYNOSSIW - NDILJIdSKI ALIIYS Wyl

Ry e T4 W 4w gem e s - A Bty -
» . . N
. A . .. BN

Nivd

o N3 Q34443 90%Te = $SINLIA (00°Te- & ON JAWND 4 O - ]

006 -
anltg

&
LTLH

tlgug - 7

? i v A

80i¥3s W vgrom
- Kol

. - . - P - -

- T - - - (44

-1 -— VLt e

19094

Dosy -~
ungis -
[ ] Ad] 1.

aaes_ o g

1
9UAME ' A

,

Sesvsvegbe

sS04y

0 - [T C - s
e oy

*9gcog*tt eauta”
i 41790764 3400 - NOE -
SP228808000¢sg6550084v stV
6 834 9¢ NOLLVITIICON 18V
reet AP NOL uZR A43408 WvG "
(3-23H) 29V ¥3vd HavIEDrlAr 000V
......o...n...-o...c.c;..o.uoo..

Rart At

4



.

. : ..—
[T TV YRy .:.:tl'.#&?voi .h\r o&r‘

.

. L . ISHNOW BRORY _“aniy JU 96

L Csunop #gst anfe 4y 0 MO0 yde’

S R X'
B S . BINOH 26T  qWI4 IV _'EEET  _61 AQVJINQ yy¥e | M

. . i __SHNOH 26°ST  2WIl 1Y *GPEY  _$1 AQIALAC Wydg W
A ) : ¢
L
. . ; _SHOH 26761 JulL Ly *962} §1 ROVA4NC NYdg N
*
s, b L ’ 3 \,w
: - ’ N . - SWUNOH Ze°ul  AWjL LY HEYFT __ ST MRT34N0 Ny3e "
. N < . A ‘ ‘ . -
) . o . c— . C . .. sunGH ZE*S1._IRFL LY 21T §§ AoYayng wyid w
7 . - )
3 [ J ' 3 010 0v0 crzse .,
o b ) 01eKYD | CdX3 @803 13dp1L ) A
. A Viv0 wvQ N k.
E ] . 0 e
. S N avo 00 8e0 o0 8°0 £*0 LT I T TY . . . o T
[ Vdni ¥ 3dav2 1902 A313 TR &) el GinhdS © IMD N...
.0‘ - [ 3 ' " !
[ , _ voBw *09b s2cy BRI *3e8 2] =NOTLVAIYS S ,
i O . T TTN 06 *6ge sgat “hel * YYS &L FLE Y ®
. 3 i GovZyve 00° 500 t0°t2el 00 yell 00°s €L ' 00%abz covos 009 LYY I T'AY roys T :
[ J | ]
1 vSTeGe - 06°268 00*ese wp*1se YEPEY] vge g8 oaveee 00° b8 00v9es  30W}§
P 1- *9es-  000'0 000°0 000°C 3 ) 1 e - w
4 LvdaSI  VHULS WSk L I AnShY OV OIS SdUSN . w TR
) £ 3P .
. ® 0 0 o 1 1 poco £O0°G  0%D e’ -
| i ¥isY dwd} 140} Javsl syl Ay $§073  8S07¢ U 4
- . Yivd ONTINOY At
_ PY p ) 1 v 0 a 0 1 Lteag ‘ 2l e
o B CANYY  ISWLST  3INWN] L 1740 3dvi} NOIIT gwud]  6YiSI ...M.. T
A w " ® A¥E AINLMNOD HQ HOM Cbhg HAVHDONGAH ILAOY P
o ONLINCY HAVYROHUAN - - - W
°
“ . - (XX R 24 (A XXX RNX Y] [ KR4 '.c*. ‘.C‘.“... . *»}‘
v . . D o ;
i
3 L] , . 4 , * ¥
4 : TURSOIENE V1062 (N0 J(v2aL . : . T T - o . i hﬂ.
; o i TIOEEE BE°) MO0 0cotE WOS q




- sevsvaetldi $babasvese esysvetins

-
geth mg WA WaNEm TYRiWeL RS e g e
. w- ! N . .
.. .
] ' 4
™
© 9 . Lo F , t )
AL A" SR dea o ¥ T

e At - -

setdacsios

SYNOM 26°GT  Iwll 1¥ *Best

[YYXX YR Y]

- - ’ 'l\ ‘lﬂ“ﬂﬂqd‘

s1 an._.:_. :?

4 %

e w

¥ Lof ..E

%w




e Lo M ) h [ . &.I-.r’.
= @y Lo ' L , " Lo T : ‘r‘ PRI
) _\.h s ..: N K 1...,.. s . ...( L ,.. Y.< H ~.~h.~ - \ﬁ * u.w
DU (9 7 \J NN TN - AT TINE S S0 SNy W SRR SN -3 § O USSP S RO .v@t
33 ’ .
M . . e B
@ - “ _
.
1
ot
Y

1
<
E 4 TV 8% agesqr T ISEcte 092966 YOLE o He Y(L6*9¢ 106668 M(lucs Yugees ) (ttet } T
ks S T141 cast UTY Te0NT L1141 RENAN ¢ *9521 ‘toll "ol 1 so Lro0¢ G4 CILNON
p C9T°0d (9484 YUIEORL VU96°6Y  D49S°H9  DCITNL T NG4Le59  MELETed 1 4L6ves ) [(B344 | ) -
3 6198 9162 r0d82 sjeee jaee X ITY] 5252 *fi2z *v2ez « ) Sov LI0LE LY Ha¥¥TLWOAH
; - - e . _ -
Y LN T LR | age 6he v i e v
. 6 TT4yy @ 0(jvd 4 OIgyy 9 OURlwH 5 Ofl4vd e Qlive & ollvd & OQ4vy T O0jLlvd Nvd .<u1 “Olivis zowqu.u“o

SR04 0! QI Vddy Sulivy

CSELINOTITN TRVNARS) SAVIW JuvNOS NI viEv T
(LNNDIS Pld SHILIW ITONI) ONOIAS ¥3s 334 16N NI ERNOTS
SNOIAYAINGAS) JIWENUID BFIvY¥=AYId 11d]4V0W 404 AVWRAS (LQl¥3d 40 OQN3) J0V¥OLS QMY ROTS WY3g




.

s - 5

L0 eyl 1{y "HHGY
00%0 Zotst g5 *eogt
1 . 00°v 26051 [ LRV
B [T 2] cutgl (¥4 segel
* C 0gto 2651 T Teee 1191
T e Jdu*c [T} T 508l
» 600 26451 T4 49421
. 009 Zedqt s Siell
I 0oso 26451 0B czoty
. ) SHNCH SHNOM . SHNOH $43
r & JuN1Ivd ROT44N0 XV4 JO1l ¥3A0 LIREFLT]
40 WL 40 Wil NOLiv¥RN WNWIXYH
[ ]
. - . ) ‘wett X ‘e
. ’ doge ‘uet
00°2589 00*Yey
WY0_ 40 doi 18343 A¥AVILdS
SISATNNY ALI4¥S HYO
B R s T - TPy Tom e
: > 0 v * : *
$ v
»
ﬁ!n . ._ N -t
Vo T .4
2 .b-) a,p ' ,.v_‘., ' “l - .

*e92 uee J2%26y (34 .
be9e §C* §c%ety 23 )
*ly¢ 0z [EAX1" tg?
*o92 X3 Li1tecp nge
%662 ite [R8X41] (1N -
tgo ate Ji* 25y ge°
*1Ge Lot L0 ¢al e
*95¢ £0* yJ°2¢H aet
*G66e 00°0 6% 169 cy*
14-0v Wed ¥3IAD [ERELE] ] dwd
39ve0LS Hid3d Y1oAN ISy 40
ANWIXYM WL XYH ANWIXYN 78 ]
*0 LURFELT
faet 19v404S o
U0 ee NOlivA32 1
INTIVA vTLING MAAAAAARA LA AN BN AT i
42 Auvnahs
o . ~1e B '
) : .
.
& N A







